Introduction: Portomesenteric venous thrombosis (PMVT) is a rare and often fatal disease that is difficult to diagnose. The symptoms are nonspecific, and diagnosis and initial treatment tend to be delayed. The initial treatment strategy for PMVT has recently tended toward the use of conservative methods before surgical intervention, and most patients can be successfully treated in this way. In rare cases, however, bowel strictures may develop, owing to chronic ischemia.
INTRODUCTION
Portomesenteric venous thrombosis (PMVT) is a rare and often fatal disease that is difficult to diagnose. 1 The symptoms are nonspecific, and diagnosis and initial treatment tend to be delayed. However, once mesenteric vein thrombosis (MVT) is suspected, computed tomography (CT) should be performed. Cases with signs of peritonitis, transmural bowel infarction, or hemodynamic instability require immediate exploratory laparotomy. The initial treatment strategy for MVT has recently tended toward the use of conservative methods before surgical intervention, and most patients can be successfully treated in this way. [2] [3] [4] In rare cases, however, bowel strictures may develop, owing to chronic ischemia.
We present a case of elective laparoscopy-assisted smallbowel resection of ischemic jejunal stenosis after extensive portal, mesenteric, and splenic vein thrombosis.
CASE REPORT
A 71-year-old woman was referred to our hospital with a history of diffuse epigastric pain for 7 days. She had no nausea or vomiting. One episode of melena had occurred 2 days before she presented to the emergency department. She had no significant medical history. On physical examination, her temperature was 37.8°C. Palpation of the upper abdomen produced pain without guarding or rigidity. Laboratory data showed hemoglobin 14.6 mg/dL, leukocytosis (24 600/mm 3 ), and significantly increased C-reactive protein (14.19 mg/dL) and D-dimer (4.39 g/mL) levels, with no other significant abnormalities. Immediate contrast-enhanced CT of the abdomen revealed extensive thrombosis of the superior mesenteric vein (SMV), portal vein (PV), splenic vein (SPV), and inferior mesenteric vein (IMV). There was free fluid in the abdomen and pelvis (Figure 1) . The wall of the small intestine was thickened, but there was no suggestion of intestinal necrosis (Figure 2) . Laparotomy was not considered necessary. We began thrombolytic therapy.
Angiography revealed intense enhancement in the small intestine on delayed phase. There was no visualization of the SMV, SPV, IMV, or the main PV. At first, urokinase (240 000 IU) was administered as a bolus through a catheter inserted in the SMA and IMA. After that, the patient was treated with long-term thrombolysis via a catheter placed in the SMA with 240 000 IU of urokinase per day for 3 days, systemic heparin (10 000 IU/day), and total parenteral nutrition for 14 days. A follow-up CT scan 4 days later revealed that, although the main PV and proximal SMV were not patent, blood flow was present in the distal SMV and the collateral veins. The collateral veins around the head of the pancreas from the colic vein to the left gonadal vein and to the inferior vena cava had the appearance of cavernous transformation. CT showed an improvement in the intestinal edema and the resolution of ascites. When the thrombolytic treatment was discontinued after 14 days, abdominal pain and tenderness gradually resolved. Heparin therapy was stopped and replaced by warfarin, to maintain an international normalized ratio of 2 to 3 and prevent rethrombosis. The patient was discharged from the hospital 20 days after admission. A follow-up CT scan 1 month later revealed only a small amount of residual thrombotic material in the SMV. Laboratory workup did not reveal any hematologic disorders.
Six months later, the patient presented with diffuse abdominal pain. On physical examination, there was abdominal tenderness in the periumbilical region without guarding or rigidity. Laboratory data were unremarkable. A CT scan revealed that the PV, SMV, and SPV were completely patent and that cavernous transformation of the PV had not occurred ( Figure 3) ; how- . During laparoscopy, the stenosed segment was visibly adherent to the adjacent omentum, with associated blood vessels extending from the omentum to the segment.
ever, there was severe jejunum dilatation, suspicious for postischemia small-bowel stenosis (Figure 4 ).
After normalization of clotting parameters, elective laparoscopic surgery was performed 2 months after this second presentation. With the patient under general anesthesia, the open Hasson technique was used to insert a 12-mm trocar for introduction of the laparoscope via the transumbilical route. Laparoscopic inspection of the peritoneal cavity revealed adherence of the terminal ileum to the right lower abdominal wall and a 2-cmlong stenosed section of jejunum about 100 cm from the ligament of Treitz, with severe dilatation of the segments proximal to it. Two 5-mm working ports were used in the right and left suprapubic regions. The stenosed segment was visibly adherent to the adjacent omentum, with associated blood vessels extending from the omentum to the segment ( Figure 5 ). The rest of the small bowel was palpated in both directions, from the proximal jejunum to the distal ileum and vice versa and carefully inspected, but no other abnormalities were found. The stenosed jejunal segment was mobilized under laparoscopic guidance and transferred under the transumbilical trocar site (Figure 6a) . The transumbilical incision was extended by 4 cm, the small bowel and adherent omentum were delivered though the wound, and a limited small-bowel resection followed by an end-to-end anastomosis was performed in the standard fashion with a hand-sewn technique in two layers. The mesenteric defect was closed. The bowel was then returned to the abdominal cavity. Inspection of the stenotic bowel segment showed a 1-cm ulceration with severe bowel wall thickening (Figure 6b) . Histopathologic examination showed a 1-cm ulceration, fibrosis, and granulation tissue disrupting the architecture of the muscular fibers and thrombosis of the vessels with some recanalization.
The postoperative course was uneventful. The patient was given heparin. Oral feeding was started on the second postoperative day, and the heparin therapy was replaced by warfarin. The patient was discharged 5 days after the operation and, at this writing, has remained well and without symptoms for 6 months.
DISCUSSION
PMVT is an uncommon, potentially lethal condition that accounts for 5% to 15% of all mesenteric ischemic events. 1 However, with advances in diagnostic imaging modalities and treatment, an increasing number of cases of PMVT successfully treated with conservative therapy have been reported. [2] [3] [4] It is very important to establish a strategy for the efficient management of late sequelae occurring after successful conservative treatment of this condition. Ischemic bowel stenosis is one of the most frequent late sequelae of PMVT. [5] [6] [7] [8] Once PMVT develops, it causes extensive bowel congestion and renders parts of the intestine vulnerable to thromboembolism or arterial spasm, resulting in bowel wall ischemia, which can cause multiple latent infarctions or persistent circulatory disturbance, despite successful conservative treatment. Because ischemic bowel stenosis is caused by latent infarctions or persistent circulatory disturbance, it can occur in multiple locations at the same time or serially.
The role of laparoscopy in the diagnosis of mesenteric ischemia is not yet fully established. However, considering that delay in diagnosis and surgical exploration is still frequent and is a significant contributory factor to the reported high mortality rate, diagnostic laparoscopy in an early position in the management algorithm for acute MVT can furnish a rapid precise diagnosis of bowel infarction. It can also reduce the unnecessary laparotomies in difficult cases. 9 Laparoscopy is considered to be the standard of care for this condition. In particular, it is very effective for extensive exploration of potentially stenotic sites, in that it can be performed with a much smaller incision and is less likely to cause adhesions than an open operation. 10 -12 Laparoscopy is thus effective in cases of metachronous multiple stenoses necessitating repeated surgeries.
It has been reported that pneumoperitoneum during laparoscopic procedures can decrease intra-abdominal blood perfusion [13] [14] [15] and thereby act as a cause of PMVT. 16 In surgical planning for our case, we considered using gasless abdominal wall lifting instead of pneumoperitoneum, to avoid decreasing intra-abdominal blood flow. [17] [18] [19] However, the gasless abdominal wall-lifting method is suboptimal for diagnostic laparoscopy because it is more likely to result in a narrower laparoscopic field of view than pneumoperitoneum allows.
To maintain operative safety, we applied the following ideas to shorten the duration of pneumoperitoneum: First, we did not hesitate to insert an additional port if the laparoscopic view was insufficient for diagnosis or operative procedures, and second, we used a laparoscopy assisted approach with a small laparotomy, because a completely laparoscopic approach often requires longer operative time. 20 With these precautions, we completed the operation in 66 minutes. If subsequent bowel stenoses were to develop, we feel that a second operation could be performed safely with this approach.
In conclusion, we present a case of ischemic bowel stenosis that occurred after treated conservatively PMVT. Laparoscopy is indicated for this condition because of the possible need for repeated operations and extensive intraoperative exploration. However, laparoscopy using pneumoperitoneum can be a risk factor for recurrent PMVT, indicating the need to develop methods to shorten the operative time.
